(TRANSLATION) 

Our Ref.: OP-C5048-PC-US 
Prior Art Reference : 

Patent Laid-Open Publication No. 2003-270520 

Laid-Open Date: September 25, 2003 

Patent Application No. 2002-71715 

Filing Date: March 15, 2002 

Applicant: 000005430 

FUJI PHOTO OPTICAL CO., LTD. 
Saitama-ken, Japan 

Inventor: Hiroshi KATO 

c/o FUJI PHOTO OPICAL CO., LTD. 
Saitama-ken, Japan 

Title: FOCUS SSTATE DETECTING DEVICE 
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[0061] 

Here, in this AF control , if a precise focus state cannot be detected 
without increasing the light quantity of the object to be used for 
focus state detection, the photographer manipulates the spectral prism 
switching controller 56 to switch to the spectral prisms 24A-24C so 
as to increase the light quantity of the object to be used for the 
focus state detection. On the other hand, in the case where an image 
of the object to be photographed is dark due to less quantity of light 
of the object to be photographed, the spectral prisms are switched 
to the spectral prisms 24A-24C to increase the light quantity of the 
object to be photographed. At this time, the photographer manipulates 
the spectral prism switching controller 56 based on the display on 
the display unit 54. 
[0062] 

As such, according to the television camera system of the present 
embodiment, the light quantity of the object to be used for the focus 
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state detection, the light of which is split according to the necessity, 
from the light of the object to be photographed, can be changed, so 
that the AF can be effectively prevented from being stopped to operate 
due to the darker image taken by the taking unit 14, or unable to 
obtain the object to be used for the focus state detection in the 
sufficient light quantity. 
[0063] 

Note that in the above-described embodiment, setting of the 
spectral prisms to be used is made by the photographer, but it may 
be so arranged to automatically switch the spectral prisms based on 
the information of the brightness of the image taken by the taking 
unit 14. For example, the signal processing unit 34 acquires the 
information of the brightness of the taking image from the taking 
unit 14, outputs a control signal to the spectral prism switching 
controller 56 so as to keep the brightness of the taking image within 
a predetermined range, and the spectral prisms to be used ae 
automatically switched by rotating the holder 26. 
[0064] 

Similarly, the spectral prisms may be automatically switched 
based on the information of the brightness of the image taken by the 
taking unit 40 for the focus state detecting. For example, the signal 
processing unit 34 acquires the information of brightness of the image 
for focus state detection from the taking unit 40 for the focus state 
detection, outputs a control signal to the spectral prism switching 
controller 56 so as to keep the bright ness of the image within a 
predetermined range, and the spectral prisms to be used are 
automatically switched by rotting the holder 26. 
[0065] 

Further, it is not to automatically switch the spectral prisms, 
but it may be so arranged that the display unit 54 makes a display 
to urge the change of the spectral prisms, when the necessity to change 
the prisms occurs . For example, the signal processing unit 34 acquires 
the information of brightness of the taking image from the taking 
unit 14, and when the brightness of the taken image becomes lower 
than a predetermined brightness, outputs a command to the display 
unit 54 to display the urging of changing the spectral prisms . Further, 
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for example, the signal processing unit 34 acquires the information 
of brightness of the image for the focus state detection from the 
taking unit 40 for the focus state detection, and when the brightness 
of that image becomes less than the predetermined brightness , outputs 
a display command to the display unit 54 to urge the switching of 
the spectral prisms. 
[0066] 

Further, when switching to the optical member 24D, the light of 
the object for the focus state detection does not incident in the 
taking unit 40 for the focus state detection, so that it is preferable 
that the AF control is not executed, but only dedicated to the MF. 
[0067] 

Further, with the present embodiment, the holder 26 is rotated 
by driving the spectral prism switching motor 36, but it may be rotated 
manually without providing the driving mechanism. Further, the 
spectral prism switching mechanism is not limited to this, but the 
other mechanism may be used. 



FIG. 1 

34 signal processing unit 

36 spectral prism switching motor driving 

circuit 

48 focus motor driving circuit 

50 focus motor 

54 display unit 

56 spectral prism switching controller 
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(54) FOCUS STATE DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a focus state 
detector which can change the spectral distribution of 
subject light for detecting the focus state and subject 
light for videos according to need by making it possible 
to exchange spectroscopic means for separating the 
subject light for detecting the focus state from the 
subject light for videos. 

SOLUTION: A holder 26 is mounted with a plurality of 
spectral prisms 24A and 24D varying in spectral 
distribution and the spectral prisms to be used is 
changed over by rotating the holder 26. As a result, the 
spectral prism is changed over to the spectral prism of 
such spectral distribution as to increase the quantity of 
the subject light for videos when the image picked up by 
an imaging device for videos is dark and conversely the 
spectral prism is changed over to the spectral prism of 
such spectral distribution as to increase the quantity of 
the subject light for detecting the focus state when the 
subject light for detecting the focus state is insufficient, 
by which the conduction of photographing in an always optimum state and the detection of the 
focus state is made possible. 
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Mfbt^rMftv.,, ~vc, ^±xmi$.<om^is w& 

[0 0 5 1] 2<07*-#;MiLg# s , teS 

F 4 J; 9 tll-SJIi&fiilroteEF 5 |cfg££tWc:±Jr£-t> 

Afrbmhtizwmuv* tm2n°^h^m^mmu&. 40 

ftVcs t,lRHi(c/i5 (V«5 =V B5 =Va ) „ LfctfSo 
T> rcoi-pSc^eyh^S^ffifflait^^A-C/i^ 

yXl 2(757^-X;^{4S^^&SF 3^f>7C*I('X 

[0 0 5 2] ffitlO^t <mf&£fctcT Ufc'TJ/ 

y ->Xx AlCiBi-t 3 7 ^fflW^&S^Hi^Hl 6 \Z. 
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[0 0 5 3] if\ CPU 4 6 (igfT^^ffllSSIrfto 
tz'& Urs^S 1 0) , jff^VXl 2C0ftf)flJ^ 

OElfSWfeSSrff 5 Ury7*S 1 2) „ -fftfr*^ X> 
^7^1 0^^4^f>ix3T-< y ^$iJ«lf-§-(-S^^ 
-dtS^^Xl 2GD7-T 1)^-2 0£$Jf? U EI^L&i^ 

x-Afvy K^b©x-^fvy Kf-^f l-^^t 
at^y-xi 2cox-i,irsij«-r3o M/yx 

^s^v-t^xy Xi=,§3#^-^igii)0s&3 6 \cm 

Wf^-Srtti^L^ WJtVfcMX!JXA2 4A~2 4 
C X fift^gW 2 4 D # ftlfa o ± trgSg $ 3 <t 5 * 
Jl<$'2 6 ?r[Hie*J«1-3o 

[0 0 5 4] r r T% an&#i±, «^ 1 4 t?aHft 
3B^BJ13 ^«^£^V^T«ffl1-3^3t7°y XASrS 

W 2 4 Di5S7fcttO±t'iag£tl3 ^ 5 t'l£j£-t-3o 
[0 0 5 5] i^t-, CPU 4 6(±AF^-f y^CDON • 
OFFiiBtS Ufj-^S 14). -t LT, AFX 
^ ^^•^ON^7 , ^•oT^/^3m#^ClUT(75AFfflffil4•» 
-T3o AFX'f-yf^OFFiOl^fiMFWiS 

[0 0 5 6] if, #^yb«WHS^A, 

tttStHttlfflS^^A, B, CWffftfitV. . V. , V 
c ?rS:H:KL (xfyXSIS) , ^WMWAChi>A^ 
*»Sr*!l3t1-3 Ufy7"S2 0) . 

[0057] r.rx% ^KWIMiKifcSi^^SrWjertx 
ft i ^y httttlfeaffllWfe*^ AoafflBttVA 2 tr 
yf«[tiffliti^Bow«lv, t©iAV H 

(A Vh =v» -v, ) £3K*^ *wgis^p^i> 

V^tfl^^ti3„ 

[0 0 5 8] ft*S, J| 1 fy h^lfitfttHffi*«* ; f-A© 
f 2 fy ffiffli«?B©ffII«iA Vh 

^mjJbott, mi HSfiftfflfflft^fAfc 
IS 3 hfttftttttlffiAft^coffflittofl A Vh 

(AVk =V« -Vc ) ^-€pT% S2fyF« 

{ffiffiro^AV»H: ( A Vb-c =V 6 -Vc ) t-t?ncD|§ 

[0059] z<Dmj£<D&$k. -a-MtrnfeZintzWi-a- 

it. y*— % *mM<n.&Tg\-tt£\^nx\ ^<DW&i*y * 

-%Xfflfflnfii?-f. AF^7^0FF(llt (X 
f ^7S22) , AF«HP«r*Tt-S. WT, S0AF 
XW y^^^ttSiT'MF*- KT*7*-*^^$ijfp 
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[0 0 6 0] £*Mfc«fcfc<, <> kW&Z 

t4, 7*-x*m®*-Mft-tz>, i-t£t>h. 

7Ji6]£*# (^f-7 7 , S2 4) , t»ff«i©iAV 
« SrSfflS (#»«:Xf4#Sj3ij£) tLT7*-*^ 
i/y^i6S:$iJ*5. fc fyh©x^ 
fr^«Pgjt7JftT*fc34ib(4\ lf«it<oSAV,- 8 fcffij 
M£ LT7i~A^U^l 6^MffiffilJ(C#i)l$* 

7- I'yXB 1 6 Sr*PSjSftiJ{^Sj$-*5 (Xfy^S 2 
8) „ LT, ^It5it\ 1 MttB 

^Wffl«#»-¥-Ai:S2 f y h««1tttiffliS^*^-B(0 

S-f. ^tUd4<3, i^i/yXi2©fyF«?^ 
4rol!fc&fflmfiS^»«H•feffi±^- 
&:?#:&#il£&•t5o 

[0061] rrt, -wAFoifg, fyhtitaiffl 
aas-ct ftv^j: 5 xa#j 

¥ft3t«33t**s#< 45 ±5^*^y XA24A-2 
4CHH3J»)'IM:S. -77, Wfcffltt***©**^* 

# < *5 i 5 t£9l%7° !)XA24A~24C|:Dt)fi 

/'JX^ffflay hc-75 6Srft^-r^„ 
[0 0 6 2] rcD4.?(-, ttWlrorU'fA^? 
•y^rA Id .fcfttf * £-M(aS DTIS^/S^ft:^ 

t?# 5 <r>x\ mm.& 1 4 -emu Lftmvt&m < 
[0063] 413, ±i5<7)*J6(75»ffi-en, fcm-tzft 

-CgUb-e^-ftXy XA*r«I0ff*.5J:5K:L-Ct> <fcv\, 

fc t xt±\ fs^agp 3 4 s±, 1 4 ^>fc»^si» 

ffil^oi^:, M7 , ^XA^]fi3yFD-7 5 
6 (cfftUWf-^&ffl*! */W2 6 £r(Hlifc£-li:T{£ffl-t- 

[0 0 6 4] RHWctfV h«tttttttlffitttftflS4 0T*jg& 
^tbfciU^WP^ 5 Sti-^'MT S KlT^-ftX !> XA 

3 4(4, tfyHftft*tiiffl««»4 0 3S»e>if^h*l8l* 
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«o«H«r«oJ:5lc, M7M'« = 7Fp- 

[0 0 6 5] »*^yXAS:g»«)t»«5i-r50 

*?r*^5 4t**$*SJ: 5t£L-Cb 7ttx. 
(4\ ffi-&«yaS8 3 4(4, ffl&m 4*»?>*ieWftOW5 
$ffi*£B*»U *©^M«©9!3 3#BrJ"£0>W3£ 
^T(-45t, *^SS5 4 Kl£#:/0XA<Diaj 
10 ffi-f**»^*W*-r5. /Si fc, fcixJ4\ ttffelll 

3 4(4, tr^MftiMtfflffllWfc»4oa»fef^h«»» 

SoWSSfiTFttifcaJ:, 5 4 (d^-ftX y XAff) 

[0 0 6 6] £P>td, ft^SW 2 4 Did^O ") #;tfc#£ 

(4, t°V httffi^mffl»^lHJ4 0(cfy httttttttlAHft 

¥#:3t* s Alt$HftV^T% AFSiJ«(4^te-frT, MF 

[0 0 6 7] £fc, ***©ff^-e(4, ^26^ 
20 ftT-yXA^ffl^E— * 3 6-e^»L-CH!K$*TV^-5 
^ iE«ia«i4^ifftd^ti)T'|H!*5$-fr5 4 5('bTt> 

[0068] BzttHLa^o^at^y XA©§)ti 

[218(4, ^<7)3ft/P^roSj£&^f IEffil3-T?fc.5. Pllllic: 
gti^f, M7"!JXA2 4A~2 4CRXfJt¥mi 
2 4 0(17*0 y^ttK:^$4xfc*^6 OACT4Ssffl5 

30 >-X 1 2 C0^g[5 1 2 AtClJfM^tLfcMiiP 12a Kg 

Liitpri:-e, »»i/yXi 2(cn?-yh$ix, 3tWo± 

(diag$n§o S3iP 1 2 a ^UbiiitLfc^^ 6 0 
A~6 0D(4, ^0_hffigP(C@#^n/-c^1S6 2 A~6 
2D^t°X6 4 A~6 4DfiI3l 2 ACftCltftt 

5ri-e»!#i/yxi 2('@^^n-5„ 

[0 0 6 9] i^yyXl 2^-ir-y b&tltzftft 

7*!;xA©ga(±, fif yyxi 2^(-^:tt$Hfc7d- 

h^y^7^^ 6 6 A~6 6D(-4 iJtfft^Sc "ffr 
i!8(^1-4 5lw, «-5>5tXyXA2 4A~2 4 
40 Ct7t¥gPW2 4DCDT^(-(4i67 , £«6 8 A~6 8DdS 

(4, ^«)i*is6 8 a~6 8D<Dwmmmtmcwim^ 

toT7thY^77!S'66A~66 B^f^iit 

[0 0 7 0] #ft:X!JXi>£*jeuyXl 2(CHry 
5t> ^W^*Xy XA(c^9^(j-f>tifc**«6 8 A 
~6 8D«5, MJSt57tF^y^77;J'66A~66 
D-^jfet-tSo *-^«ysS 3 4 (4, :©7th^y^7 
7°^ 6 6 A~6 6DA»fj<Oji3tfl|fR(c:S<JV>T. ifC0?> 
50 JtXyXA^-fey jtiitf, ffi 
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l#ft:/y Xi»2 4 AW 2 ('-fey 

■e, ft -5§-&S£|5 3 4 (4, r.C?7* h-fy^7/^ 6 6 A 
4»fe©aE3teflHJ-4rA*i-S- iKJ;5, jfl^yXl 2 
4AtfH?s> h^Kfcr tSr^Wi- 
5 0 LTs « #*ya» 3 4 (4, r<Dfcffl*Sft«:**« 
5 4±(C*^$-S5 0 

[0 0 7 1] ZtDXolC^ {£jS1-5#5fe7 P y XA£ftj^ 

[0 0 7 2] fc*S, **lfc0>»«-eH:, S&-?#5£3t 
XACD|fcSr^gi5W*^-*T4oi LTl^Sri^ d 

[0 0 7 3] »jt/!IXi,«lfffl3yhP-7 5 

6lCOV>T(4*^W-^Xl 2{cH<9#JtTt>J;l>L, ft 

[oo7 4] 3 #»te<Dff$f§-c{4, ftffl-rs^* 20 

/!JXA24A~24Ct ft^gW 2 4 D 
fcOSr-ffifflLTt <fcV\, teffl1-5#3te7"yX 

a t x o t Sfflwaa x u& c s <z> x\ z^mtm 

[0 0 7 5] Sit, ^irolltli, tt¥#:3feSr^3t 30 

[0 0 7 6] ±JfiLfclBftOJ^*-ettx 

[0 0 7 7] ±aEH!6©JBI|-Cf±, fR 1 

S^fflffl«^*i L Atm2t°^h^1tmfflft«S^B 40 

itaiffllMfB) fctKHi-Jxtfj; < , B3t°vh^ 

[0 0 7 8] 

gftX(4^] 9 tf itprttWRtt b^Tti *) , timing 
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[1212] *^'W#J&£^1-iEffi0 

[0 3] h«ffi1ta3fflft^«^A, B, CICAW1- 

[m 4 ] m-§-&3eB<£>«j&&*i~7*t3 5/^@ 

[0 5] itttSf^vX©7*-*xtI, JKttdfF 

t»t5^t'Vhttt^ffl««*?A, B, C, D, 

[0 6] 7*-#*IH«©*!«*H©tt©**©»lfi*r 
frt"7 D— ^--Y— h 
[0 7] SLii^O^TtT'y XA©ffl*»lll#»B£ 

[0 8] 0 7 (^1-*^<D]ESp0 
l«F*»R9I] 

10-*y7W, 12-»|l/yX, 12A-tS 
SB, 12a-afc&n, 14-iM, 16-7t-*^ 
I/J/XS, 1 8-X-Al/yXS, 20-7'f M« 2 
2-i)U-wyXS, 2 2 A--Buflljy W— UVX, 2 2 
B-^fiijy l^-UVX, 2 4A~2 4C -^*7°yX 
A, 24a, -24c, -f l/yXA, 24a 2 ~2 
4c 2 -I2 7'!)XA, 24 a 3 ~24c 3 7 5 

2 4D-tfW> 2 6-*^, 2 6A-B 
fett, 2 6B-^7, 2 8-ttS, 3 0 - ^3t7 e y XA 

^ % 3 0A-ii¥7, 3 2-*^ffl#fy 
32A-Itetftttl^7, 3 4 -{g€4(yi 
A. 3 6- •^■?t7 B y XA§)§^~^K«iaK N 3 8-5 

i^-i/yX, 4 0-tr^HWS*tUfflJMft», 4 2-tr 

-A^/yy?, 4 2A-S1XDXA, 4 2B-jg2 
7yXA. 4 2C-f 3/D XA, 4 4-A/D'» 
46-CPU, 4 8-7*— *7^e- ^fg»)|E]!S, 
5 0- 7^- A^-?, 5 2-7^- A^ffl^fyy 
3^-^. 5 4 5 6-#ft7°y XA§]#ffl3 

6 0A~60D-W, 62A-62D 
•••^ffi, 6 4A-64D-f7 > 66A~66D-7t 
K^77"?, 6 8 A~6 SDm^tU, 6 9-D/A 
lElftS, 7 0A~7 0C-W^7-fH, 7 2A~ 
7 2C-A/DfM> 7 4A~7 4C-y-MHiai, 
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B-SB2lf^Hfetg«iWffla«*^ C-«3* 
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